In this paper, we use Schauder and Banach fixed point theorems to study the existence, uniqueness and stability of bounded nonhomogeneous iterative functional differential equations of the form
and [5] . In particularly, the delay functions j .´/; j D 0; 1; : : : ; k depend not only on unknown function, but also state, j .´; x.´//; j D 0; 1; : : : ; k have been studied in many literatures. In [2] , Cooke points out that it is highly desirable to establish the existence and stability of periodic solutions for equations of the form in which the lag h.t; x.t // implicitly involves x.t /. Eder [3] considered the iterative functional differential equation
and obtains that every solution either vanishes identically or is strictly monotonic. FeL ckan [4] studied the equation Particularly, in 2017, Zeng, Zhang, Lu and Zhang ( [11] ) considered a general ndimensional mixed type differential equation with state dependence, give the existence of solutions without requiring the return condition, and apply the result to differential equations with iterates. For some various properties of solutions for several delay functional differential equations, we refer the interested reader to [8, 10] .
In this paper, we consider the existence of bounded solutions of Eq. (1.1). For L > 0, define the set of all real valued continuous functions from R into R
jx.t /j:
For P > 0; L 0, define the sets
which are closed convex and bounded subset of B.L/, and we wish to find bounded functions x 2 B.L; P / satisfying (1.1).
EXISTENCE OF BOUNDED SOLUTIONS
In this section, the existence of bounded solutions of Eq. (1.1) will be proved. Let us state the Schauder fixed point theorem, which will be used to prove our main theorem.
Theorem 1 (Schauder). Let˝be a closed convex compact subset of a Banach space. Suppose that A W˝!˝is continuous. Then there exists´2˝with´D A´.
Throughout this paper, we assume that all functions are continuous with respect to their arguments and the following condition holds.
We begin with the following lemma. 
Proof. The proof is well-known but we present it here for the reader convenience. It is easy to see that Eq. (1.1) can be written in the form of
If x.t / is a solution of (1.1), then integrating the above equality from t to C1, we obtain
t s/ ds:
This completes the proof. 
Proof. As in Lemma 2, Eq. (1.1) can be written in the form of
If x.t / is a solution of (1.1), then integrating the above equality from 1 to t , we obtain
This completes the proof. Now we will need to construct a mapping satisfying the hypotheses of Theorem 1. To this aim, we consider maps A; A 1 W B.L; P / ! R defined as follows: 
This proves A is Lipschitz continuous. Using the same method, it is easy to prove A 1 is Lipschitz continuous. This completes the proof.
It is easy to see by Arzela-Ascoli theorem that B.L; P / is compact. Now, we are ready to prove the following existence result.
Theorem 2. Suppose f 2 B. e L; e P /, 1 > 0; P n lD2 j l j < minf 1 ; 1 2 g and the following inequalities hold
then Eq. (1.1) has a solution in B.L; P /.
Proof. First, for any x; y 2 B.L; P /, by (2.6), we have
Next, assuming t 1 Ä t 2 , by (2.7), we obtaiň
x OEl .s/.e 1 t 2 e 1 t 1 /e 1 s dsˇCˇZ (2.9) where 1 .t 2 t 1 / < < 0, By (2.8), (2.9) and (2.7), we havě Proof. First, for any x; y 2 B.L; P /, by (2.10), we have
x OEl .s/.e 1 t 2 e 1 t 1 /e 1 s dsˇCˇZ 
UNIQUENESS AND STABILITY
In this section, uniqueness and stability of (1.1) will be proved.
Theorem 5. In addition to the assumption of Theorem 4, suppose that
then Eq. (1.1) has a unique solution in B.L; P /.
Proof. We know from the proof of Theorem 2 that A W B.L; P / ! B.L; P /. Moreover, by Lemma 2, we get 
by (3.2) , kx e xk tends to 0 when l tends to l and e f tends to f . For the case 1 ; 1 < 0, we have the similar proof. This completes the proof.
EXAMPLES
First, we show that the conditions in Theorem 2 do not self-contradict. Consider the following equation: by Theorem 5, we know this bounded solution is unique.
where ı > 0 is a parameter. As Example 1 or 2, here 1 D 1 3 ; 2 D 1 4 ; f .t / D ı sin t and e P D ı; e L D ı. Next, we consider L.ı/ and P .ı/ as variables to be defined by ı. Thus, if we taking P .ı/ and L.ı/ satisfy (4.7) and (4.8), Theorem 2 are satisfied and Eq. (4.3) has a 2 -periodic solution such that jx.t /j Ä P .ı/ and jx.t 2 / x.t 1 /j Ä L.ı/jt 2 t 1 j; 8t 1 ; t 2 2 R. Furthermore, if we taking L.ı/ and P .ı/ satisfy (4.7)-(4.11), by Theorem 5, we know the 2 -periodic solution of (4.3) is a unique one.
Remark 1. Obviously, Example 1 satisfies conditions (4.7) and (4.8), Example 2 satisfies conditions (4.7)-(4.11).
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